An evaluation of prosthetic femoral head impact on acetabular articular cartilage in a hemiarthroplasty model.
The quantitation of the impact of hemiarthroplasty currently involves clinical outcome measures and radiographic evaluation. This study used in vivo and in vitro means in order to evaluate articular cartilage changes following hemiarthroplasty in the sheep. Radiostereometric analysis (RSA) was utilized in order to quantitate migration (penetration) in vivo of the femoral head into the articular cartilage of the acetabulum. Dynamic stiffness of retrieved specimens was quantitated in vitro using a handheld device. Chondrocyte viability was assessed using live/dead cell staining and quantitated using image analysis techniques. Saffranin-O staining provided histological assessment of the cellular response to hemiarthroplasty. RSA showed rapid penetration of the femoral head into the acetabular cartilage over six months. Significantly higher levels of dynamic stiffness were observed in the acetabula following hemiarthroplasty. Confocal imagery highlighted changes in chondrocyte distribution and morphology. A loss of metachromasia, fibrovascular tissue invasion and apoptosis were observed histologically. RSA and measurement of the dynamic mechanical characteristics of cartilage provide a means of evaluating the development of degenerative articular cartilage changes in response to hemiarthroplasty.